Müller cell changes in human diabetic retinopathy.
Vascular cells may not be the only cells affected by diabetes in the retina. In particular, abnormalities of the b-wave of the electroretinogram in diabetic patients with absent or minimal microangiopathy have pointed to possible dysfunction of Müller cells, the principal glia of the retina. In this study, we sought evidence for diabetes-induced Müller cell abnormalities by testing the expression of three proteins (Bcl-2, glutamine synthetase [GS], and glial fibrillar acidic protein [GFAP]) that are solely or predominantly expressed in Müller cells and show a reproducible pattern of changes in the context of retinal injuries or degenerations. Retinas obtained postmortem from a total of 14 donors aged 65 +/- 6 years with 10 +/- 4 years of diabetes and histological evidence of microangiopathy and 18 age-matched nondiabetic donors were examined by immunohistochemistry and immunoblotting. The typical Müller cell pattern of Bcl-2 and GS immunostaining was similar for both intensity and distribution in the nondiabetic and diabetic retinas, as were the levels of the two proteins. In contrast, GFAP staining, largely confined to the most proximal retina in the nondiabetic donors, was in most diabetic retinas present along the entire length of the Müller cell processes, throughout the outer retina. Accordingly, the level of GFAP was increased in the diabetic retinas (161 +/- 106 densitometric units/microg protein vs. 55 +/- 45 in the nondiabetic retinas, P = 0.03). These data provide evidence for selective biosynthetic changes of Müller glial cells in diabetes. Because Müller cells produce factors capable of modulating blood flow, vascular permeability, and cell survival, and their processes surround all blood vessels in the retina, a possible role of these cells in the pathogenesis of retinal microangiopathy deserves to be investigated.